INTRODUCTION
Inguinal hernia is one of the most common diseases requiring surgical treatment. 1 The lifetime prevalence for inguinal hernia is high and has been reported to be 27% in men and 3% in women. 2 The surgical strategy for inguinal hernia has developed over time. The first laparoscopic inguinal hernia repair was reported in 1990
by Ger et al and involved simply covering the internal defect with an intraperitoneal mesh. 3 In 1992, Arregui et al and Dion and Morin described the TAPP approach, which requires intraperitoneal access to position the mesh in a preperitoneal space. 4, 5 Currently, totally extraperitoneal hernia repair (TEP) and TAPP are frequently performed. been published. 1, [7] [8] [9] Laparoscopic hernia repair has been reported to have advantages such as an earlier return to work, quicker resumption of normal activity, and a reduced incidence of chronic inguinal pain and numbness.
Postoperative pain is a major concern in inguinal hernia repair. Laparoscopic hernia repair has been reported to be associated with a reduction of pain in the early postoperative period compared to that for open repair. 9 While it is known that some patients undergoing open repair experience postoperative chronic pain for several months, chronic pain after laparoscopic repair has not been well evaluated. 10, 11 Although Nienhuijs et al. reported that less chronic pain occurred after laparoscopic repair compared to that for open repair, the observation period was relatively short (3 months) for the evaluation of chronic pain. 12 Moreover, few trials have been conducted evaluating the frequency or degree of chronic pain after laparoscopic repair. 13 Therefore, the aim of this study was to examine the frequency and degree of chronic pain after TAPP, and to identify perioperative factors predicting the occurrence of chronic pain.
METHODS

Patients
This study was conducted in accordance with the Declaration of Helsinki. Informed consent was obtained from all patients included in this study. A total of 279 consecutive patients who underwent TAPP between September 2008 and March 2015 and had a post-TAPP period of at least 6 months were initially identified. Among the identified patients, 23 were excluded from the present study due to loss at follow-up. Therefore, the final sample consisted of 256 patients.
Surgical techniques and perioperative management
Although 16 surgeons performed TAPP at the institute during the study period, the basic TAPP procedure remained unchanged. Under general anesthesia and in a dorsal position, a 10mm optic trocar was inserted at the umbilicus. After pneumoperitoneum, the intra-abdominal pressure was maintained at 10mmHg, with two disposable 5mm operating trocars placed on the bilateral sides of the lower abdomen. Laparoscopically, the pneumoperitoneum was incised above the hernia defect and dissection was performed to separate the surrounding structures. The inferior epigastric vessels were identified. A median dissection was performed to reveal Cooper's ligament and the iliopubic tract. For lateral hernias, the sac was reduced and separated from the testicular duct and vessels. For direct hernias, the pseudosac was completely dissected. After adequate space was created around the cord structure, a mesh (Bard 3D MAX, USA) was placed to reinforce the myopectineal orifice. The mesh was fixed on Cooper's ligament and the aponeurotic arch using tackers (Free Disposable Tacker, USA). The peritoneum was closed using a single knot with an absorbable surgical suture or running suture with V-Loc TM (Medtronic, Ireland) . No drains were placed in any patient. After the peritoneal closure, the trocars were removed under endoscopic control. The aponeurosis was closed at the umbilical site with an absorbable suture. The skin was closed using 4-0 PDS (Johnson and Johnson, USA) or a skin stapler. All patients received standard postoperative painkillers for 5 days. Postoperative activities were not largely limited. The length of the hospital stay was determined based on the condition of the patient and their demands.
Data collection
An original questionnaire was sent by regular post mail to 256 patients ( Table 1 ). The questionnaire focused on the current physical status of the patient. If the patient had pain, they indicated the pain region (inguinal, scar, or both), provided a VAS score, and indicated the frequency, effect on daily life, and necessity of painkillers.
14 If the patient had no pain, they indicated the amount of time after the operation that had passed when pain disappeared. 
Statistical analysis
All data were analyzed using SPSS release 9.0.0 standard version (SPSS Inc., Chicago, IL). Univariate analyses were performed using the Mann Whitney U test. P-values <0.05 were considered significant.
RESULTS
A total of 118 patients answered the questionnaires (46.1% of the enrolled patients), and 43.8% (112/256) of the enrolled patients had sufficient data for analysis. The median follow-up period was 44.3 months (range, 9.7-80.2 months). Based on the questionnaire survey, 64% of patients indicated feeling pain after TAPP. However, the pain was mitigated by one week after the operation in 23 patients and by 3 months in 14 patients. After 6 months, 10.7% (n=12) of the patients had pain chronically ( Figure 1 ). A summary of the patients with chronic pain is listed in Table 2 . For patients with chronic pain, the pain was mostly located in the inguinal region (67%, n=8), and around the wound area for some patients Table 3 shows the characteristics of patients with and without chronic pain. No significant between-group differences were found in the patient characteristics, applied device for TAPP, or operative outcomes. Although there were 20 cases with complications during the study period, no intraoperative complications or conversion to an anterior approach occurred in this series. One patient in the chronic pain (-) group had postoperative bleeding and required re-operation on the day after the initial operation. No recurrence occurred in the enrolled patients during the study period.
DISCUSSION
Chronic pain is defined as ''pain lasting for 3 months or more'' by the international association for the study of Pain. 15 In the early postoperative phase after TAPP, Tolver et al reported that pain was most intense 3 hours after TAPP and declined to low levels within the first 3 days. 16 In the present study, no data were collected at three days after the operation; however, 36% of patients replied that they had initially no pain after TAPP. In addition, 21% of patients indicated that the pain had gone away one week after the operation. In a study investigating pain during later postoperative phases, Köninger et al reported that at a median of 52 months (range, 40-60 months) after TAPP, chronic pain was present in 15% of patients, pain with physical strain was present in 11% of patients, and limitations to daily life, leisure activities, and sports occurred in 2.4% of patients. 17 Similarly, in the present study (with a median follow-up of 44.3 months), chronic pain occurring at least 6 months after the operation was present in 10.7% of the patients. Moreover, 4.5% (5/112) of the patients suffered from chronic pain at over 50 months after TAPP. Therefore, the present study demonstrates that some patients suffer from chronic pain long after TAPP.
Chronic pain after open inguinal hernia repair has been previously evaluated. Several studies have shown that the age of the patient is related to chronic pain after open repair, with the incidence of chronic pain reported to be 39-58% in patients less than 40 years old and 14-17% in patients more than 65 years old. [18] [19] [20] Moreover, a nationwide study found a greater incidence of chronic pain in female patients (38%) compared to that for male patients (28%) (p<0.05). 18 Wright et al reported that 88% of patients who developed chronic pain had felt pain at the preoperative assessment. 11 Callesen et al found a higher incidence of moderate or severe chronic pain 12 months after a recurrent hernia operation compared to that for a primary hernia operation (14 vs. 3%, p<0.01). 21 Therefore, low patient age, female sex, high preoperative pain scores, and recurrent hernia are risk factors for chronic pain after open repair. In contrast, risk factors for chronic pain after laparoscopic repair are unclear. In the present study, age, female sex, high preoperative pain scores, and surgery for recurrent hernia were not different between patients with and without chronic pain after TAPP. Thus, patient characteristics might not have a strong influence on chronic pain after TAPP.
In laparoscopic hernia repair, the device may also be a risk factor for chronic pain. Some reports have suggested that operative devices are responsible for chronic pain after laparoscopic hernia repair. 22 Smith et al reported that stapled fixation had a higher rate of acute and chronic postoperative pain after TAPP. 23 On the other hand, three meta-analyses reported that there were no statistical differences between glue and mechanical fixation in terms of chronic pain. [24] [25] [26] [27] To improve postoperative outcomes after TAPP (especially for chronic pain and numbness), Bringman et al recommended the use of light meshes. 28 However, Weyhe et al. found that the use of light meshes was associated with an increased recurrence rate. 29 In the present study, no significant differences in mesh type, mesh size, tucker, or peritoneal closure were found between patients with and without chronic pain. Therefore, we concluded that the utilized devices did not affect the incidence of chronic pain after TAPP. However, some limitations exist in the present study, including the small sample size and the non-randomized study design. Large-scale prospective studies should be conducted to provide reliable clinical evidence, especially for the applied devices, which would help prevent chronic pain after TAPP.
CONCLUSION
In conclusion, chronic pain 6 months after TAPP was observed in approximately 10% of patients, with some patients suffering chronic pain at 50 months after TAPP. The most frequently reported painful region was the inguinal region. Significant perioperative factors predicting the occurrence of chronic pain were not identified in the present study. Therefore, large-scale prospective studies are needed to better identify the predictive factors of chronic pain, and to develop procedures preventing chronic pain.
